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Foreword

This Standards Publication was developed as an advancement over sparktesting at an
industrial frequency followed by wet dielectric testing. Impulse dielectric testing embodics
the benefits of testing under impulse conditions, the positive presence of corona on the
surface of the wire for uniform stress distribution, and the sensitivity of modern clec-
tronic circuitry at relatively low power levels.

Initially an annular ring electrode was utilized by industry; later on it was found that
a high density bead chain will provide more consistent results by reducing the effects of
different ionizing conditions due to varying humidity or temperature in the testing
environment.

A large number of NEMA companies was involved in the development of this Stan-
dards Publication. Very good correlation of test results was achieved over a period of
2Y% years. This Standard now is referenced in many military and commercial specifica-
tions. It is recognized as a significant tool to reduce the possibility of creating conductor
corrosion due to the presence of water beneath the insulation.

Publication No. WC 52-1985 revises and supersedes the NEMA Standards Publication
No. HP 1-1979, High Temperature Insulated Wire—Impulse Dielectric Testing. User needs
have been considered throughout the development of these standards.

These standards are periodically reviewed by the High Temperature Insulated Wire and
Cable Section and the Electronic Wire and Cable Section of NEMA for any revisions
necessary to keep them up to date with advancing technology. Proposed or recommended
revisions should be submitted to:

Manager, Engineer Department

National Electrical Manufacturers Association
2101 L Street, NW

Washington, DC 20037
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Scope

This procedure is intended for the dielectric testing of insulation of unshielded single-
conductor wires. This procedure is not intended for use with multi-conductor cable.

Copyright by the National Electrical Manufacturers Association
Tue Mar 28 10:52:19 2000




WC 52-1985
Page 1

HIGH-TEMPERATURE AND ELECTRONIC INSULATED WIRE—
IMPULSE DIELECTRIC TESTING

Section 1

TEST EQUIPMENT

1.1 ELECTRODE

The electrode shall be of a bead chain construction that
will give intimate metallic contact with practically all of
the wire insulation surface. The electrode length shall be
chosen so that, at the speed being used, the wire will be
subjected to no less than 3 nor more than 100 pulses at
any given cross section.

NEMA Standard 11-14-198S.

1.1.1 Wave Form

The wave form of the voltage applicd to the clectrode
shall consist of a negative pulse followed by a damped
oscillation. The negative pulse shall have a maximum 0
to 90 percent rise time of 75 microseconds. The repeti-
tion rate shall be between 200 and 250 pulses per second.
The specified voltage shall be defined as the peak
magnitude of the initial negative pulse. The peak value
of the first positive overshoot and each of the following
damped oscillations shall be smaller than the initial
negative pulse. The wave form shall be analyzed to deter-
mine how long cach pulse and the following damped
oscillations (both positive and negative) remain at an ab-
solute potential of 80 percent or greater of the initial
negative peak. This time duration shall be between 20 and
100 microscconds. The dampening shall be such that the
oscillations will be reduced to less than 1 percent of the
peak voltage before the next pulse starts. The wave form
measurement shall be made without the use of a coupling
capacitor.

The peak and root means square (rms) voltages shall
be measured with a wirce of typical design located in the
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electrode and its conductor grounded.
NEMA Standard 11-14-1985.

1.2 VOLTMETER

A voltmeter measuring the peak voltage of the initial
negative pulse at the electrode shall continually indicate
the electrode potential. The full-scale meter reading shall
be not greater than 15 peak kV. The meter accuracy shall
be such that, when the voltage is adjusted to any specified
value as measured by the instrument voltmeter, the ac-
tual clectrode value will be within +£4 percent of the in-
dicated voltage.

NEMA Standard 11-14-1985.

1.2.1 Capacitive Regulation

The indicated voltage shall decrease no more than 12
percent when a capacitive load connccted between the
electrode and ground is increased from an initial valuc
of 12.5 to 25 picofarads per inch of clectrode Iength.

NEMA Standard t1-14-1985.

1.3 FAILURE DETECTION CIRCUIT

There shall be a fault-indicating circuit which will give

a visible or audible indication of a dielectric failure so
that the wire can be stopped or suitably identified. The
system shall be sufficiently sensitive so that a fault can
be detected at 75 percent of the selected test voltage when
the electrode is arced to ground through a 20,000-ohm
resistance. The unit shall also be capable of detecting a
fault which lasts for the duration of only one impulse.
NEMA Standard 11-14-1985.
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Section 2
TEST PROCEDURE

2.1 SET-UP

The insulated wire shall be threaded through the elec-
trode head and the conductor grounded at one or both
ends. With the electrode head energized to the specified
voltage (see the Appendix for typical test voltages), the
wire shall pass from the payoff spool through the elec-
trode and on to the take-up spool. The voltage shall be
adjusted with the wire in the electrode.

NEMA Standard 11-14-1985.

2.1.1 Fault Ildentification

If any dielectric failures occur, they shall be cut out
or suitably identificd for subsequent removal, along with
at least 2 inches of wire on each side of the fault. The
equipment shall be so wired as to automatically deenergize
the high voltage when the wire is stopped. During the
string-up of a ncw length, cvery attempt shall be made
to expose the entire length, including ends, to the specified
voltage. Any cnds not tested shall be clearly marked and
removed subsequent to this test.

NEMA Standard 11-14-1985.

2.2 CALIBRATION

The instrument voltmeter and wave form shall be
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checked for compliance with these standards at cach in-
tended operating voltage by means of a calibrated
oscilloscope connected to the bead electrode in conjunc-
tion with a suitable compensated attenuator. The peak
magnitude of the initial negative pulse, the 0 to 90 per-
cent rise time (first transition duration), the pulse dura-
tion at and above the 80 percent peak, the pulse repeti-
tion rate, and the capacitive regulation shall all be deriv-
ed from the wave form display. All devices used for
calibration shall have traceability to the National Burcau
of Standards.

NEMA Standard 11-14-1985.

2.3 OPERATION OF TEST VOLTAGE
GENERATOR (QUICK CHECK METHOD)

As a quick means to check the normal operation of the
test voltage generator, the peak and rms voltages may be
measured (using an electrostatic voltmeter with and
without peak detecting attachment). The ratio of these
voltages should be within4.5 and 5.5 to 1. If not, careful
calibration of the instrument voltmeter with particular at-
tention to the wave shape of the voltage is rccommended.

Authorized Engineering Information 11-14-1985.
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Military Specification Bead Chain Voltage Settings Military Specification Bead Chain Voltage Setll;lgu
Designation kV Peak Designation ___ KV Peak

MIL-W-16878 /1A 8.0 MIL-W-22759 /13 8.0
2A  10.0 (continued) /14 8.0
/3A  12.0 /15 8.0
/4 6.5 /16 8.0
/5 8.0 /17 8.0
/6 4.0 /18 8.0
17 6.5 /19 8.0
/8 8.0 120 9.5
/10B 8.0 /21 9.5
/11 6.5 122 8.0
/12 8.0 /23 8.0
/13 4.0 /28 8.0
/14 8.0 129 8.0
/15 10.0 /30 8.0
/16 2.0 /31 8.0
/17 8.0 /32 8.0
/18 10.0 /33 8.0
/19 12.0 /34 8.0
/20 4.0 /35 8.0
/21 6.5 /41 8.0
/22 8.0 142 8.0
/23 4.0 /43 8.0
fo1. 490 MIL-W-81044 /6 8.0

125 6.5
17 8.0

/126 6.5
/9 8.0

/27 8.0
/10 8.0

/28 8.0
/12 8.0
/29 6.5 /13 8.0

/30 10.0 N ’

/31 10.0 MIL-W-81381 /7 8.0
/32 8.0 /8 8.0
/33 8.0 /9 8.0
/34 8.0 /10 8.0
/35 8.0 /11 8.0
MIL-W-22759 no 6s flz 8.0
/13 8.0

12 6.5
/14 8.0

/3 8.0
/17 8.0

/4 8.0
/18 8.0

/5 8.0
/19 8.0

16 8.0
121 8.0
80 22 80

/8 8.0 ’

/9 9.5 MIL-W-5086 /1A 8.0
/10 9.5 /2B 8.0
/11 8.0 (6.5 for #16AWG /3A 8.0
& larger gauges of /4A  13.0
wire)* /SB 8.0
/12 8.0 (6.5 for #16AWG /6B 8.0
& larger gauges of /ITA 8.0
wire)* /8A 8.0

*This conforms with the military specification designation.

Eopyright by the National | lectrical Manufacturers Association

fue Mar 28 10:52:79 2000
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